Acceleration of Microbially Mediated U(VI) Reduction at a Uranium Mill Tailings Site, Colorado Plateau
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L. Introduction

A secomd fiehd-scade electron dooor smendmem experiment was condecied in 008 a 1he Old Rifle Urnesns
Mall Tailings Remedal Action (UMTRA) site in Rafle. Colorado. The obpective of the X0} experiment (dome
of Encrpy s UMTRA Genundw stet Projoct) was 1o 1o the

of elecrron donor would result in s increased expon of
electron dooot dowit pradent which is turs would cresic 3 Larger sone of duwne gradiont UVE bioredaction
suntained over & komger teme persod ivlative 1 the X002 experiment (Asderson of al. X080 During e first
cxperiment (20020, <3 mM acetate win amended 1o sunieface over 2 period of § moetths in s | Sm by 1Km by
23m volume comprsed of 3 epgradicst monitonag wells, 20 injection wells, and 15 down-gradient
mosssving wells, After an initial ooe-mosth phase of metal reduction, bsoavailable axidecd Fe was
comsesned sear the mnpection gallery and the Somsesant termunal chovtios accepting proves hocame sellse
roduction, rapully consunming the snjevsed scetste. 1o the 2003 eaperiment, we amended sufliceent acetate
=10 mM) 1o consume svailable sulfate and export soctate dowm gradiont where biosvslable onidued Fe was
still present. Duata from the exporiment sdicate St acetate was ¢apoetod further doan gradient, rosslting = 4
larger nome of microbial LYV rodaction San for the 2002 experment

Geabopdiologic, geochemical, and microtwological data cullected durmg the comrse of both experiments enabie
avcoument of telative snpoetance of a sumber of factons commlling the vvpermental omcomes. Companion

i collady with the U S Dy

By pothesis thet i Ol increased coex

ponters by Anderson et al. sl White et al. peoyide sdditional results

IV, Geology and Well Construction
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1. Old Rife UMTRA Site

The expersmental plot s locased
s part o & uraniom pheme
with ~ 068 1.2 uM UV
reskdaal from when the site was
wed 38 2 ursninm oee provesing
faciliny. The Coloesfo River
Mew Buas & mrajor dmpac on
proundwater fow o the siie

L Layout of Experiment

To acoomplish the Siowimsdation. clectrom
donot was metered kst the sabutface ander
el gradiess combitsonsd monsn (s a 15m
by 1%m by 2 S wolume comprised of § up
gradient moniturssg wells, 20 injection wells,
und 1S Sowngradicnt monnonag wells

M oy =l ipling perd don cach
well i shown on the mag (o the nght. All 1S
monitonng wells sre used for purmped
samples collectod every I weeks duting
acetate amendment asd monthly during the
pomt-atnesdment monionsg phase Four
wells down ihe center se alvo wsed for
pesive mlt)-bevel semplimg. Waser table
cantouns show the pradicnt with grosedwalker
ow from northeast 1o sou west (from
bachpround wells, down gradient to injesction
gallery and then s moninonsg wells)

V. Gradient and flow field during the experiment
The clevathon of the water table at the OGS Rifle wse varies with time. laegely as function of the discharge i the Colorado River
For hoch the X002 and X003 experiments. the water tablke dropped duning most of the experiment. Mowever, just prioe 80 the 10 the
2000 gaperiment, the water Lable rose sharply due 30 spring ssow sacll. During thes perind the Bew revened dection (for seversl
ey ) and DO rose ahaeply (see panet V1), Before the 2005 experiment was stantad, the Sow directon snl gradient retursed s
ooomal. Significantly . there me no secular osds in gradaent that mdicate » change in permeabsliaty induced by the mjoctson ol
acetate for cither experiment. The mean pradscm vanes between 00018 asd 00022 (<25% change). and overall flow Seection
remained sensibly convant (e compuler slination )
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During the 2002 experiment, hackgroued
LV comcentrations remained relstively
convtant. Horwever. starting as eurly s Dec
12, 2002, (VD began 10 inceemse. DO,
bowever, did sot rise untl mid-Rese 2003,
sppacenily yyachronoes with & stoep oe in
the water table. UiV amed DO docfimedd
sharply in the backpround dbout the same
time acetate addsion began but atler water
level lad boen doclming for =3 woeks
Backgromsd UNV1) dats are ontacal for
Imerpecning the sspact of acctute addetion for
the 2003 experiment. The maosstion of an
inctgane in DO with a rise in the water tehle
provides spportmty fir a “natural”
experiment on reonidatson of boeedoced
LIVE) durssg spring resof! 2004
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VL Background U(VI), Dissolved Oxygen, and Water level as function of time




